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Introduction

This Evaluation Guide provides an overview of CodePro AnalytiX—an industry-leading software solution
that is used to detect and correct the code quality issues typically faced in software development. The
CodePro AnalytiX solution is specifically designed for organizations that are striving to solve code quality,
code review and code dependency issues. CodePro AnalytiX contains a comprehensive set of software
analysis tools composed of a collection of native Eclipse plugins. CodePro AnalytiX seamlessly integrates
into any Eclipse-based Java development environment, adding code audit, metrics, test generation, code
coverage, and team collaboration features and functions.

Use this guide as a tool to assist you in evaluating CodePro AnalytiX and to illustrate how to use CodePro
AnalytiX to solve issues you face every day. The exercises illustrate how to use CodePro AnalytiX to
provide solutions in these areas: code audit (manual and dynamic), metrics, JUnit test case generation,
and analyzing code dependencies. To make the evaluation more realistic, a project file is provided that
should be downloaded and used during the evaluation.

The solutions highlighted in this guide represent only a fraction of the complete CodePro AnalytiX feature
set. See the documentation pages included with the product for a listing of all the product features.

Table of Contents

1] (oo (U1 i o] o FAR PRI 2
LTS [ TS =T (=T [P PETT PRI 5
HOW 10 USE thiS GUITE. .....eiiiiiiie ettt ettt e e et e e s shb et e e e shbe e e e s sbbe e e e s sbbeeeesabbeeeesnbneeeenn 6
L0 T L= AN o [ Y 7
= LU= L E o [ PP PRP 7
[T | SOOI 7

RS 1oL TSSO PP U R TP RO U POPPTOPPTOPT 7
2T AL £ USSR 8
USING DIffEr@nt RUIE SELES ...ttt e e e e et e e e e e e s s bbb be e e e e e e e e annbeaeeeaans 8

LC o | UR T OPRPTR 8
FBALUMES. .....vcvct et 8

) 01T 8

BN IES ..ttt e ReE AR bR bR Rt b e Rt et e R b e ne et 9
Choosing and IMpPorting RUIE SIS ........c.uuuiiiiie i s e e e e e e s e e e e e e s s snnre e e e e e e e e nnnnneees 9
[T | SOOI 9
T (0] £ J PSSP PP RO 9



(DY 0 T= g oo A Lo 1| S PO PTP TP 10
L T0T= 1 10
[T L0 (=R 10
] 01T 10
TR TC] 1R 11

CUSTOM RUIE St GENEIALION......cuuteiiiiieiiieeiee e e e e ettt e e e e e e e ee e s e e et eeeaaba e eeaeseesbaaasssesseeessrbanaeeessennns 11
(10T | TSRS 11
T L =TT 11
RS 1oL T OO P URTURR PR 11
S Te L] (LT 15

L0 LS o AU To [ @ 2= oo £ PO PTPT 15
L T0T= £ 15
AU, .. tttee e ettt et e e e ettt e e e e e e st e b b e e e ee e e e s aa b b a b e e e e e e s aa b b Ebeeeeeesaa b aabe et eeeeaa b hrbaaeteeeaahbrbaaeeeenaaarrrareeaens 15
] 01O 15
TR TC] 1R 18

SIMIIAr COUE ANGIYSIS .eeeiieeiiiitieeie e e et r e e e e s e s et e et e e e e s sante e e e eeeessssstereeeaeeesaassaeeeeeaeesaansnnnnes 19

[AeNtifyiNg SIMIIAE COUE ... .eeiiiiie ettt e e e e e s ettt e e e e e e e s nbbbbe e e e e e e e e sanbrnneeaaens 19
L T0T= £ 19
[T L0 (=Y 19
] = 01T 19
TR TC] 1R 22

Y= [ 23

COMPULING IMETIICS ...ttt e ettt ettt e oo et e et e e e e o e oa b abe et e e e e e e aaab b be e e e e e e e e aanbbbbeeeaaaeesansbbbneeaaeaeannn 23
L T0T= £ 23
[T L0 (=Y 23
] 01T 23
TR TC] 1R 24

Choosing and Creating MELrC SEES.......iiciiiiiiiie i cccee e s e e e e s s e e e e e e s st e e e e e e e s s nrerneeeeeeesanns 25
(10T | TS TRS 25
T L =TT 25
RS 1oL T T T OO O PRSPPI 25
S Te L] LT 26

[ [ (Tl =T o] 4 £ PP PUPT 26
L T0T= £ 26
[T L0 (=Y 27
] = 01T 27
TR TC] 1R 28

N LT ST A CT=T 1T = 110 29

GENEIALING TOSE CASES. . eiiiiiiiiitititiie e e e ettt et e e e e e e et ettt e ee e e s e ababe e eeaee e e e e aababeeeeaaeeesabbbbeeeeaaeeeaannbbbneeaaaaeaanns 29
L T0T= £ 29
[T L0 (=Y 29
] 01O 29
TR TC] 1R 30

Generating FaCtory CIASSES .........ccciviiiiiiiiiiici i 31



RS 1oL T PO P TR TURRPRPT 31
2T 1] 1 OSSR TP PRURPRO 32
(0700 [N OL0) V=T = To [ I AN oY PP PRTPT 33
N 2= 1Y LT L0 To [T @0 Y= - Vo [ TS 33
LC 0TRSO TP 33
FATUIES. ...ttt b et a btk e ekt e ke e R e e Re R E e AR e RE £ Re e Re oAbt e R b e eh b e R £ e ke e nEe e be e ne e naeenae e e 33

RS 1oL T T T OO O PRSPPI 33
2T 1] 1 TSROSO 35

(R {=T o015 11T PP PPTPT P 35

LC a1 PR TSP PSPPSR 35
FRATUIES. .. ettt bbbt E R R R R R R R R R e e AR R R Rt Rt et R n b et er s 35

] 01O 36
22T 0] 1] TSSOSO 36

D= T 0 T=T g T L= a1y Y A g T 1)V S 37
Y ot 1\ V74T ol BI=T o= g Lo [T o Tor =TSP ET TSP 37
LC a1 PSP TRPRPIURRN 37
FRATUIES. ..ttt bbbt E R R R R R R R R R e E R R Rt Rt n e n b bt er s 37

] 01T 37
22T 0] 1] OSSO PSPPSR 39

U] ] > 2 40



Page 5

CodePro AnalytiX Evaluation Guide

Getting Started

The CodePro AnalytiX evaluation package is a .zip file that contains a project that you will use in
evaluating the Instantiations CodePro AnalytiX product. Do the following to start running the CodePro

AnalytiX evaluation.
NOTE: Before installing CodePro AnalytiX, you must have an Eclipse-based IDE installed on your system.

1. First, install CodePro AnalytiX on your system. For Eclipse 3.4 and later based systems, you
should install CodePro using our update site.

2. Once CodePro AnalytiX is installed on your system you'll want to create our CodePro evaluation
project. You can do this by Choosing File > New > Other... from the menu or by hitting Control-N.
Select the CodePro > CodePro Evaluation Project wizard.

Select a wizard r—
Wizards:
type filter text
& Class A
& Interface
g Java Project
4 Java Project from Existing Ant Buildfile
g Plug-in Project
(= General
- CodePro
#7| Audit Rule Set
o
(= Cvs
(= Java
(= Plug-n Development
(= Scheduled Tasks
B-(=- Solutions v
@

3. Once the project is imported, you will see the following directory structure in the Package
Explorer:
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File Edit Source Refactor Mavigate Search Project CodePro

Tl = >e o B/ H-0-G-
[% Package Explorer &7 0= ¥ T 0O
- =4 iCodePro Analytix Evaluation

- src

+- 3 com.instantiations.example.account

+- 3 com.instantiations.example. customer

+- 3 com.instantiations.example. miscellaneous
+ EEI com.instantiations.example, money

+ EEI com.instantiations.example. pattern

+- 4 com.instantiations.example.rental

+- 3 com.instantiations.example.stack

=i, JRE System Library [jrel.5.0_0&]

+

Follow the steps in the rest of the CodePro AnalytiX Evaluation Guide that describe how to perform tasks
such as code audit, metrics, and collaboration.

How to Use this Guide

You can pick and choose which sections to run in this Evaluation Guide, but some refer back to skills
described in earlier sections. In many of the exercises, you will follow the steps and not save your
changes. If you accidentally save a change which modifies the project, you can simply re-create the
Evaluation project (described in step#2 in the Getting Started section above) to return to a “default” project
state.
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Code Audit

The CodePro AnalytiX code audit feature checks your code against the built-in audit rules and determines
areas where the code doesn’t comply with those rules. The audit rules can be enabled or disabled and can
be configured to work the way you want them to. The information about which rules are enabled and how
they are configured is captured by an audit rule set. When non-compliant code is found, a violation is
generated and the violations are gathered up into an audit result set.

CodePro AnalytiX includes over 1200 built-in audit rules, over 150 of which are targeted at finding Java
security issues like SQL Injection and cross-site scripting, with more being added with every release.

CodePro allows for the exclusion of legacy code via date-based filtering. This filtering can be applied at
the level or a single file, or at the level of the individual lines of code.

Manual Audit

Goals

In this section, you will learn how to use the manual code audit feature, which will allow you to select the
portion of your code base to be audited and perform an audit using the default audit rule set. There are
many times that you will want to manually audit your code, including:

e to verify a set of changes prior to checking them in to your revision control system,
e to validate one piece of code before building code that will depend on it, or

e to give you the peace of mind of knowing that you have not accidentally introduced a violation.

The manual audit feature lets you select the code to be audited and the audit rule set to be used. The
violations that are found are displayed in the Audit view. In the Audit view, violations can be grouped by
the rule that was violated, the rule’s category, the rule’s severity, the file containing the violating code, or
even the author of the file containing the violation. In addition, CodePro AnalytiX displays over 400 Quick
Fix hints providing detailed explanations on how to fix the violation.

Steps

1. Inthe Package Explorer view, right-click on the CodePro AnalytiX Evaluation project. On the
context-menu, mouse over CodePro Tools to expand the sub-menu and then select Audit Code.
This will open an Audit view which will show the code audit results.

2. The Audit view groups the results by audit rule by default. By clicking the buttons on the toolbar of
the Audit view you can sort the results by rule, rule group, severity, resource, or author.

Il el

Click the button for Group by Audit Rule Group.

3. Inthe Audit view, expand Performance and then expand Append String [2] to see the instances of
that audit violation. Double click on the first instance of the violation (MoneyBag.java — Line 122)
and the tool will open MoneyBag.java in the editor and take you to that specific violation.

4. Inthe MoneyBag.java editor, mouse-over the yellow colored flag in the gutter area next to the
highlighted violation, a popup will tell you about the violation on that line.
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5. Click on the flag in the gutter and you will see a quick-fix menu pop up with possible solutions for
the audit violation. Double-click Replace with character and watch CodePro fix the violation. (The
yellow flag in the gutter disappears).

buffer.append im ;

6. Scroll through the MoneyBag.java editor view and mouse over the flags in the gutter section to
review the different types of errors and their associated quick-fix options. Close the
MoneyBag.java editor when you are finished, but do not save any of the changes you have made.

Benefits

Developers can use the manual audit functionality in CodePro AnalytiX to easily find and fix code
problems.

Using Different Rule Sets

Goals

CodePro allows you to define different audit rule sets for different purposes, but only one rule set can be
selected as the default at any given time. In this section you, will learn how to select an audit rule set other
than the default when using the manual code audit feature. Although not shown here, you can also use
multiple audit rule sets at the same time.

Features

CodePro AnalytiX allows you to use different audit rule sets for different purposes. CodePro AnalytiX ships
with seven pre-defined audit rule sets and allows you to define your own.

Steps

1. Inthe Package Explorer view, right-click on the CodePro AnalytiX Evaluation project. On the
context-menu, mouse over CodePro Tools to expand the sub-menu and then select Audit Code
Using...

2. Inthe Choose Audit Rule Sets dialog, de-select (uncheck the box) CodePro Default and select
(check the box) Potential Errors and Refactorings then click OK. Wait while the Audit view is
updated with the new audit results. Note: multiple audit rule sets can be selected in this dialog.

3. Inthe Audit view, expand Coding Style and then expand the Missing Block [12] violation list (you
may need to click the Group by Audit Rule button if your violations are still grouped by Audit Rule
Group). Double-click on the first violation (Missing block in if clause: return new
Money(amount()+m.amount(), currency()); (Money.java - Line 26)). This will open the Money.java
file in an editor view and take you to the line where the violation occurs.
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return new MNoney (amount () -+, simount (), currency ()

4. In the Money.java editor, click the yellow colored flag in the gutter area next to the highlighted
violation, a popup will provide a list of possible quick-fixes for the violation.

5. Double-click Change ‘if statement to block and watch CodePro fix the violation. Close the
Money.java editor view when you are finished, but do not save any of the changes you have
made.

Benefits

It is easy to select the right audit rule set in CodePro AnalytiX so that code is being audited using the most
appropriate audit rules.

Choosing and Importing Rule Sets

Goals

In this section, you will learn how to import an audit rule set and make it be the default audit rule set. This
is useful to allow you to share audit rule sets from other people, such as an audit rule set representing
your development group’s coding standards.

Features

CodePro AnalytiX lets you choose the audit rules that you want to use, including rule sets used by your
team that are not part of CodePro AnalytiX. You can also select the audit rule set to use as the default rule

set.
Steps

1. Open the CodePro Audit preferences by selecting Preferences > Audit from the CodePro
menu.

2. Click on the Rule Sets tab to see a list of available rule sets.

3. Import a new rule set by clicking the Import button. Browse to the CodePro AnalytiX
Evaluation folder in your workspace, select the Project tab and select EvalGuideRules.pref
then click OK.

4. Notice that the Eval Guide Rules rule set is now listed and marked as default with an asterisk.
Click the OK button to exit the preferences dialog.

5. Right-click on the CodePro Evaluation project and select the menu item CodePro Tools > Audit
Code from the context menu to audit the code using the new rule set.

Benefits

You can set the audit rule sets that are used in the tool and even select the audit rule set to use as the
default rule set.
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Dynamic Audit

Goals

In this section, you will learn how to dynamically audit every file as it is opened or saved. Auditing files
while they are open in an editor will help you catch potential problems even sooner, decreasing the cost of
fixing those problems. Although not shown here, you can also create filters so that only a subset of the
opened files, such as those in your projects, are audited.

Features

The CodePro AnalytiX code audit function can be set to run dynamically, in which case the tool will audit
the code in all of the currently open files, updating the analysis every time you open, close or save a file.
This allows you to catch violations as you're writing the code. For example, a single naming violation might
be propagated through dozens of source files before the nightly build‘s audit would flag the problem.
Dynamic audit would flag the naming violation so that it can be corrected as soon as the violation occurs.
With dynamic code audit turned on, you will actually see colored flags indicating errors appear and
disappear throughout the course of the day as you introduce or correct errors.

Steps

1. Open the CodePro Audit preferences by selecting Preferences > Audit from the CodePro menu.

2. Enable dynamic code auditing by clicking on the Dynamic tab and checking the box for
Dynamically audit code. Choose CodePro Default from the Use the audit rule set: pulldown menu
and then click OK to exit the preferences dialog.

3. Inthe Package Explorer, expand the CodePro AnalytiX Evaluation project and open/close editor

views of different classes from within the project. Watch the Audit view as the audit violations
appear and disappear (increase/decrease in count).

& Java+ - CustomerUsage.java - Eclipse SDK
Fle Edit Source Refactor Mavigate Search Project CodePro Run  Window Help
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15, Package Explorsr+ 2 = B 1[5 Account.java [3] customer.java [3] CustomerFactory.java [3] Customerlsage.java £2 i
i ¥ package com.instantistions.example.customer; ~
J =
=124 CodePro Analytix Evalustion g
o s s
S B3 com.inskantiations.example. account * The class <codesCustomerUsage</codss exists to show how the test code
%3] Account.java g ator makes use of factory classes to create instances of ohijects.
=83 com.instantiations. sxample. customer @ or Donna Devon
% [J] Customer java =/
*- 4] CustomerFactory.java ¥ “public class CustomerUsage
- [J] CustomerUsage java ¢
- cominstantiations.example. miscellaneous | % public static String getFoo[Customer customer)
-3 com instantiations. sxcample.money 1
-3 com instantiations.escample.pattern v if [customer.getMame () .ecuals | "John Dae")| {
-5 com instantistions. example.rental v return "bar';
-3 cominstantiations.example.stack '
) B IRE System Library [jre1 5.0_0¢) 2 if [customwer.getIip(l.equals("377)) {
& return "hello"”;
3
e return "foo";
i v
T alkElg mo= Y O
udit (Violations in Open Files a ] - High: 0 Medium: 50 Low:
Audt {Violat; Open Files at 6/26/08 3106 AM) - High: 0 Medium; 50 Low: 4
- % {hlways Override tostring [4) # | Belect 3 violation ko see its explanation.
%% Constants in Comparison [1]
#-% Declare As Interface [1]
+- ¥ Declare Default Constructors [2]
+- ¥ Define Initial Capacity [1]
%% Field Javadoc Conventions [5]
%% Fils Comment [4]
%% Import Order [1]
¥ Method Javador Conventions [12]
+- ¥ string Literals [13]
¢ § |1# % Type Javadoc Conventions [4] &
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4. Turn off Dynamically audit code in the CodePro Audit preferences when you are finished and
close any open Editor views.

Benefits

Dynamic auditing saves developers time and results in higher quality code. Dynamic code audit executes
continuously so developers spend less time in code reviews and more time coding.

Custom Rule Set Generation

Goals

In this section, you will learn how to define your own audit rule set and export it so that it can be shared
with other developers. This is useful, for example, if you are responsible for creating and distributing an
audit rule set representing your development group’s coding standards.

Features

CodePro AnalytiX audit rule sets are flexible—it is easy to choose which audit rules will be used and to
customize those audit rules to reflect your best practices coding standards. You can also modify existing
audit rule sets (unless they are locked) by turning rules on and off, setting the level of severity, or
modifying the behavior of the audit rules. Most of the audit rules can be customized to further fine tune the
behavior of a specific rule.

Steps
1. Open the CodePro Audit preferences by selecting Preferences > Audit from the CodePro menu.

2. Create a new rule set by clicking on the Rule Sets tab and clicking the New button. Type in a
name for your rule set (such as Test Rule Set) and then click Finish.

3. To begin editing your new rule set, click on the Rules tab and verify that your new rule set is
selected in the Audit Rule Set pulldown menu.
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4. Begin adding rules to your new rule set by expanding the Coding Style rule group in the tree and
selecting the first rule (Accessor Usage in Defining Class). Check the box next to the rule and
change the severity of this violation to Low (on the Parameters tab below) as shown in the
following figure.

& Preferences

| ype filer et j Audit
+ General - :
+- Ak Rules EDynamic , Rule Sets ] Reports ] General
= CodePro r :
acknowledgements Audt Rule Set: |Test Rule Set -l
Audit Select the audit rules that should be run: Eind Rule...
Browsers
+- Code Coverage =-E ¥ coding Style A
+|- Collabaration o Usage in Defining Class
Debug Log ¥ awoid Nested Assignments
Dependencies ¥ avoid Nested Blocks
Editars O % avoid Primitive Method Parameters
Histary ¥ Badly Located Array Declarators
Jawadoc 7 Break with Label
+|- JUniit ¥ Conditional Operator Use
License '?. Constants in Comparison
Mail ¥ Continue with Label
Mernory Monitor %7, Declare As Interface
Metrics ¥ Declare Default Canstructors
Patterns 7 Default Mot Last in Switch
Startup O Define Canstants in Interfaces
+ Designar O bisallow Array Initislizers 5
+ Help T ; :
¥ InstallfUpdate Parameters | Description ] Ak Fix ] Notes ]
i Java. Severity | Lo ;
+ Plug-in Development o
+- Run/Debug Prefixes used to identify accessar methods
+ Team can
+ WindowTester equal
get
has
have
[
needs
shiould
was
Add E Remove i
Select Al E Deselect Al | Restore Defaulks | Apply E

oK I Cancel
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5. Click the Find Rule button and begin typing ‘missing block’ until you see it in the Matching audit
rules list. Double click on the missing block rule to jump to that rule on the Rules tab. Make sure
the box is checked to turn on the rule and change the severity to High on the Parameters tab.
Also de-select the box labeled ‘Ignore single statements on same line’ as shown in the following
figure.

& Preferences

E_type filker text j Audit
¥ Genetal : :
+Ant Rules iDynamic : Rule Sets] Reports I General}
=l CodePro : r
Acknonledgements Audit Rule Set: |CodePro Default * L!
Audit Select the audit rules that should be run: Eind Rule...
Browsers e
+)- Code Coverage [ %, Dedlare &s Interface A
+) Collabor ation [0 % Declare Default Constructors
Debug Log % Default Mat Last in Switch
Dependencies [0 % Define Constants in Interfaces
Editors [ % Disallow Array Initislizers
History O ”‘% Enforce Singletan Property with Privake Construckor
Javadoc g Equality Test with Boolean Literal
+- JUrit [ %, Explicit "this" Usage
License [ %, Extra Semicolon
Tail O ?’o Fully Parenthesize Expressions
Mermary Manikar [ %, Tlegal Main Method
IMetrics O % Initislize Static Fields
Patterns O % Lazily Initilize Singletans
Startup [ % Local Dedlarations
+ Designer [ %% Method Should Be Skatic
+- Help Ll Mic=ini | -
+- Install{Update R : \
v | Description | Auto lel Motes |
+ Plug-in Development Severity |High :
+ RunDebug gl
<. Téam Require the use of a block with:
+ - WindowTester W do statements
W For skatements
W if statements
v while statements
I Ignore single statements on samme line
Select Al E Dieselect Al | Reshaore Defaults | Apply :
oK ; Cancel i

6. Update the notes for this rule by clicking on the Notes tab and adding a comment.
7. Save your changes to this rule set by clicking the Apply button.

8. Set this new rule set as your default by selecting the Rule Sets tab and clicking the Set Default
button (note that the selected rule set now has an asterisk next to it indicating it is the default rule
set). Click the Apply button to make this change take effect.
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9. Export this rule set by clicking the Export button. In the Export Audit Rule Sets dialog make sure
the new rule set is marked for export. Choose a location for the exported rule set by clicking the
Browse button (or typing the path and filename directly). Check the boxes for Export as locked
and Export as default and then click OK to exit the dialog.

#= Export Audit Rule Sets

[ codePro Default *
Sample Eval Guide Rule Set

Select Al Deselect all

File System |pmject ]

(o)1 | Cancel |

10. Run an audit of the CodePro AnalytiX Evaluation project using the default rule set. Note in the
Audit view that the Missing Block violations are now marked with a red (high) priority flag.

oc) Audt & S f @ [k BRE XR%EH-7—0
CodePro Analytix Evaluation at 6/22/09 12:29 PM - 12 high, 8 medium, 0 low
=% Append String [2] A Summary
% String literal can be replaced by a character literal (MoneyEa A single statement should never be used where a blodk is allowed.

¥ String literal can be replaced by a character literal (Mo Description

= ol Missing Blodk [12] This audit rule chedks for statements that control the execution of

¥ Missing block in if dause: return new Money{@maount{)-+m.am anpﬂner statement (do, for, if or while) to ensure that the statement
¥ Missing blodk in if dause: if (anObject instanceof IMoney) ) being controlled is always a black.
¥ Missing block in if dause: return {(IMoney)anObiect).isZero{); Example
¥ Missing block in for statement: appendMoney((Money)e.nextl if {(color == null)
¥ Missing block in if dause: return; (MoneyBag.java - line 48] color = getDefaulcColor():
¥ Missing block in if dause: if (anObject instanceof IMoney)
¥ Missing block in if dause: return {(IMoney)anCbiect).isZero{); 3
e . . " e e . - - -
< >

11. Close the Audit view and reconfigure the CodePro Default rule set as your default in the Audit
preferences.
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Benefits

CodePro AnalytiX makes it easy to add and customize audit rules so they incorporate your own unigue
audit rules. These rules than become part of the CodePro AnalytiX audit rule sets. You can also share

these rules.

Using Audit Reports

Goals

In this section, you will learn how to generate an HTML report containing the results of a code audit. This
is useful for reporting to management on the status of a project.

Features

CodePro AnalytiX can generate a full range of reports in HTML, XML and text format that indicate what
the tool found during a code audit. From the Audit view you can generate reports on the audit in different
report formats; plain text, tab or comma delimited for importing into a spreadsheet, or in HTML. Reports
can be sorted in a number of manners, including by rule, or category, or severity. In addition, it is possible
to generate e-mail and send individual reports to selected users or managers.

Steps

1.
2.

Invoke a code audit of the CodePro AnalytiX Evaluation project.

In the Audit view, right-click on one of the audit violations and open the Generate Report sub-

menu and select Grouped by Audit Rule.

B sudie X

e o o o o 0 e o Y o o s A e R s G I G A o

3 4

® ¢ L EREG =wBe - 0o 70

¥ flways Cverride koString [11]

'?’

¥ fwoi

= Eool Copy ko Clipbocrd L4
¥ Com Generae Repork k
¥ Cone E-rnail Report 4
¥ Deb Export violatiors 4
¥ Ded

W Decl Explain ..

V Defii  Fix Violation *
W D Lisable append String kule

¥ Emp ConfigLre Rule...

¥ Fure Zreate Tasks

¥ Expl

% Fielc # Remove Yiclaticns Delete

R g Y A ————

¥ Inpart Order [1]

¥ Local Dedarativne [7]

% Method Invocation in Locp Condision [1]

¥ Method Zavadoc Corverzions [20]

W Rlimsies Dl T121

Audit (CodePro Analytix Evaluation at 6/26/06 515 AM) -- High: 21 Mediim: 374 Low: 30

# | Summary

E.ﬂ.p:uending strings with single characters tobuffers or streams is
slover than appending just the sinale characker,

Grouped By Audit Rule

Grouped By Cakegory

Grouped By Severity ads single characker string ikerals 25 a single
ethod invceation where that argunent car be
aracker likeral ba improve perfarmance.

Grouped By Resource

Grouped By Author
EEEERATTIPIE

Given the following declaraion:
SkringDufFer sb — mewe StringDuffer();
The statement
shb.append{™a™;
ould be flagged & needing to be replaced by the statement

sb.append(’a’;
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Enter a name for the report (such as Example Audit Report by Rule) and click Save (be sure to
note the save location or change it to something easily accessible).

Browse to the location where you saved the report and double-click the file to open it in a web
browser.

fj CodePro Code Audit for CodePro Analytix Evaluation - Windows Internet Explorer

EEX

@{_/v [ auditviolations.htrl ~l[=»[[x] [

File Edit View Favorites Tools Help

i,"i | @ CodePro Code Audit for CodePro Analytix Evaluation

CodePro Code Audit for CodePro Analytix Evaluation

This decument contains the results of auditing CedePro Analytix Evaluation at 6/22/09 11:18 AM, using the default audit rule set.

Violation Counts by Severity Violations by Audit Rule

Violation Severity Violation Count Audit Rule Count
High 0 Append String 2
Medium 8 Non-case Label in Switch 1
Low 0 Obey General Contract of Equals 2
String Comparison 1
Unused Label 1
Use charAt() Rather Than startswith() 1
Append String (2) [tep]
Violation Recommendation Severity Resource Line
String literal can be replaced by a character literal | Replace the string literal with a character literal. | Medium | MoneyBag.java|122
String literal can be replaced by a character literal | Replace the string literal with a character literal. | Medium | MoneyBag.java|125
Non-case Label in Switch (1) [tep]
Violation Recommendation |5ever|tv| Resource |L|ne‘
Non case label in switch: casaLD|Add the keyword "case” or remove the label.[Medium [Samples.java|75 |
Obey General Contract of Equals (2) [top]
Violation Recommendation Severity Resource Line
Missing identity check | Add a test for object identity. | Medium _ |Money.java 38
Missing identity check | Add a test for object identity. | Medium |MoneyBag.java |51
String Comparison (1) [top]
‘ Violation ‘ Recommendation |Se\rerity| Resource |Line|
‘Cannut compare strings using the eguals (==1 DDETEtUT‘ Replace the comparison with Equa\s(].lMEdium |SamD\Es.java|30 |
Unused Label (1) [top]
[ Vinlatinn | rarnmmendatinn | Gevaritv] Racnuera [1inal b
g My Computer ¥ T # 100% -
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CodePro Code Audit for CodePro Analytix Evaluation at 5/14/07 2:18 PM - Windows Internet Explorer

Click on any of the summarized audit violations (e.g Obsolete Modifier Usage) at the top of the
page to jump to those violations in the report. Note that for each audit violation, the report
includes a description, a recommendation, the severity, and the location by file and line as shown
in the following figure.

(& File:{§C: iDocuments*20and%205ettings RobfDesktopuditRepartjAuditViolations html#Obsolete Modifier Usage j 4| % | 2|

File Edit Wew Favorites Tools  Help

WA {& CodePro Code Audit For CodePro Analyti: Evaluation ... | 3 - B - o=+ 2bPage + (0F Tooks - i
Obsolete Modifier Usage [16] top Recommendation Severity Resource Line d
Use of obsolete modifier: public Remove the obsolete modifier. Medium IMoney.java 10
Use of obsolete modifier: abstract Remove the obsolete modifier. Medium IMoney.java 10
Use of obsolete modifier: public Remove the obsolete modifier. Medium IMoney.java 15
Use of obsolete modifier: abstract Remove the obsolete modifier. Medium IMoney.java 15
Use of obsolete modifier: public Remove the obsolete modifier. Medium IMoney.java 20
Use of obsolete modifier: abstract Remove the obsolete modifier. Medium IMaoney.java 20
Use of obsalete modifier: public Remove the obsolete modifier. Medium IMaoney.java 24
Use of obsolete modifier: abstract Remove the obsolete modifier. Medium IMoney.java 24
Use of obsolete modifier: public Remove the obsolete modifier. Medium IMoney.java 28
Use of obsolete modifier: abstract Remove the obsolete modifier. Medium IMoney.java 28
Use of obsolete modifier: public Remove the obsolete modifier. Medium IMoney.java 32
Use of obsolete modifier: abstract Remove the obsolete modifier. Medium IMoney.java 32
Use of obsalete modifier: public Remove the obsolete modifier. Medium IMaoney.java 36
Use of obsolete modifier: abstract Remove the obsolete modifier. Medium IMaoney.java 36
Use of obsolete modifier: public Remove the obsolete modifier. Medium IMoney.java 40
Use of obsolete modifier: abstract Remove the obsolete modifier. Medium IMoney.java 40
Questionable Assignment [1] top Recommendation Severity Resource Line
Questionable method parameter assignment: arg = new String(ara) Check the logic of the assignment Low Samples.java 26

statement.
Questionable Name [7] top Recommendation Severity Resource Line
Questionable name found: foo Rename. High Samples.java 13
Questionable name found: bar Rename. High Samples.java 24
Short name found: m Rename. High MoneyBag.java 62
Short name found: m Rename. High MaoneyBag.java 72
Short name found: m Rename. High MoneyBaag.java 86
Short name foun n Rename. High MoneyBag.java 98
Short name found: m Rename. High MoneyBag.java 107 J
Spell Check Identifiers [15] top Recommendation Severity Resource Line
The string "zip™ is not a word. <bre<b>Zap</b>true<br>... Low Customer.java 17
The string "zip" is not a word. ...<br><b=Zap</b>true<br=... Low Customer.java 21
The string "Zip" is not a word. ...<br><b=Zap</b>true<br=... Low Customer.java 32
The string "jane” is not a word. ...<br><b>Sane</b>true<br>... Low CustomerFactory.java 15
The string "Foo” is not a word. ...<br><b>Fop</b>true<br>... Low CustomerUsage.java 10
The string "foo” is not a word. ...<br><b>Too</b>true<br>... Low Samples.java 13
The string "arg” is not a word. ...<br><b>Ark</b>true<br>... Low Samples.java 13
The string "arg™ is not a word. w<bre<b>Ark</b>true<brz... Low Samples.java 24
The string "xyz" is not 3 word. Adds the word 'xyz' to the dictionary Low Samples.java 38
"4 My Computer
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6. The itemized list of violations can then take you to the source in which the individual violation is
found by clicking on the specific violation.

/= IMoney.java - Windows Internet Explorer

@ A |:éF\\e:ﬂHC:,iDocuments%2Dand%2DSettingsp’Rob,iDesktopfAud\tReportp’Auditviolatmnsji\estMoney.htm\#linelU j 3| X |

Eile Edit ¥ew Favorites JTools  Help

e @iMoney.java ‘ | B B - - page v (O Tools - 7
Source -l
¥ | 1|package com. instantiations exanple noney:
2
TR 3|
4] * The common interface for simple Monies and HoneyBags
5| %~
6|public interface IMonsy {
H %
8 * Adds a money to this monsy.
9 *
¥ Y ¥ (10 public abstract IMoney add(IMoney m):
11 S
12 * Adds a =s=imple Money to this money. This is a helper method for
13 * implementing double dispatch
14 ®s
¥ ¥ (1s public abstract IMoney addMoney(Money m):
16 SEE
17 * Adds a MoneyBag to this money. This is a helper method for
18 * implementing double dispatch
19 *
TV Y|20 public abstract IMoney addMoneyBag(HoneyBag s):
21 xR
22 * Tests whether this noney is zero
23 *
VY |24 public abstract boolean isZerof):
25 i d
26 #* Hultiplies a money by the given factoxr.
27 *s
T w28 public abstract IMoney multiply({int factor):;
29 SEE
30 * Hegates this money
31 *
V¥ |32 public abstract IMoney negatel):
33 SEE
34 * Sybtracts a money from this money
35 *
VWY |36 public abstract IMoney subtract({IMonevy =m):
37 SEE
38 * Append this to a HonevBag m.
39 *s
TV V|40 public abstract void appendTo(MonevyBag =m):
413 1
-

¢ My Computer

7. Close the report when you are finished.

Benefits

The CodePro AnalytiX report feature is a valuable tool in tracking the problems CodePro located in your
code and in providing information that can be used for analysis and troubleshooting.
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Similar Code Analysis

Identifying Similar Code

Goals

In this section, you will learn how to perform similar code analysis. This makes it very easy for developers
to identify copied fragments of code throughout a project and easily go back and refactor them.

Features

The CodePro AnalytiX similar code analysis facility provides developers with the capability to easily find
and identify copied bits of code, very similar fragments of code, or even copied code with renamed or
manipulated variables. This makes refactoring code much faster and more efficient.

Steps

1. Select the CodePro AnalytiX Evaluation project in either the Navigator or Project Explorer view,
and select SimilarCode... from the Search menu. You'll get the following dialog box:

1 File Search i 1. Similar Code Search l U7 lava Search l 57 Plug-in Search ]

Search for code that:

" can possibly be refactored
(" conkains possible renaming errars
% just looks similar

Additional options:

[+ Find more matches by taking much more time

[ Find exact matches only

SCope
" ‘Workspace {+ Selected resources Enclosing projects

" ‘Working set: | Choose...

(7)) Customize... Search | Cancel |
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2. Make sure the Find more matches by taking much more time checkbox is checked and choose
Selected resources as the scope. Click the Search button. Operation progress will be displayed.

Find Similar Code

jr) Loaking For similar stakements, .,

Eliminating redundant resulks: 737 of 1029

[Run in Ban:kgrn:nunu:l] [ Cancel ] [ Details ==

3. The Similar Code view opens automatically when the analysis is complete. The list of matches is
displayed. (Note: If the list is empty, make sure you've set the checkbox in the previous step).

05 BB Gae VY [5°0

Audit | Metrics | Code Coverage | Dependencies m'_:-irnilar Code X

Analysis of project CodePro Analvtix Evaluation {longer search) - 2 matches + 3 hidden
= [ #1 lines in BranchinoCode (x2) |
B if (x==3 88y ==5){return 17; }if (x==5) {if {y == 73 {if {z = 20) { return 11000; } else if {z = 200 { return 19; + else { return S6000; } } else {

=I-[]2] 10 lines in DBCStack, Simplestack.
= private woid graw() { int elementCount; Object]] newElements; elementbCount = elements.length; newElements = new Object[elementCount + 10]; 5

1| | »

4. Use the Group By... buttons to switch between three grouping modes and choose the one you
like most (Project, Package or Match).

CeleE 2 el
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5. Click on a match to open the Compare Editor.

1] Samnples.java 4] DemaTest.java [, Sirilar Code Compare 23 =08
= = CodePro Analytix Evaluation =l T=F CodePro Analytix Evaluation
= f3 com.instantiations.example. miscellaneous =1 f com.instantiations,example.miscellaneous
|4] BranchingCode (line 12) 4] BranchingCode (line 12)
|4] BranchingCode {line 57) 3] BranchingCode (line 57)
public static int primitiveBranchiint =, i public static int ochjectBranch (Point3D ﬂ
| i
if (x == 3 && ¥ == 5] | if [(point.x == 33 &£& point.y == 35)
return 17; return 17;
i H
if (x == B} { if (point.x == 38 {
if (v == [ ! if (point.vy == 37 J—
if (z > 200 { if (point.z > @201 {
return 11000; return 11000;
y else 1if (= < 200 + else if (point.z < 3z=0) ¢
return 19; return 19;
} else { } else {
return 56000; return 56000;
i H
I else | } else {
iF e o RO S iF mAdwe - s BEIM j
1 | I [ ol

6. When the Similar Code view is active, you can navigate between matches by using the Next
Match and Previous Match buttons , or by pushing SPACE and SHIFT SPACE on the keyboard.

L REE RS
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7. The editor shows textual differences between the matched code snippets. Green lines designate
identical code, yellow lines designate differing code (with differing tokens highlighted with a read
background), and red lines designate inserted or removed code.

1] Samnples.java 4] DemaTest.java [, Sirilar Code Compare 23 =08
= = CodePro Analytix Evaluation =l T=F CodePro Analytix Evaluation
= f3 com.instantiations.example. miscellaneous =1 f com.instantiations,example.miscellaneous
|4] BranchingCode (line 12) 4] BranchingZode (ine 12)
|4] BranchingCode {line 57) 4] BranchingZode {ine 57)
public static int primitiveBranchiint =, i public static int ochjectBranch (Point3D ﬂ
| i
if (x == 3 && ¥ == 5] | if [(point.x == 33 &£& point.y == 35)
return 17; return 17;
i H
if (x == B} { if (point.x == 38 {
if (v == [ ! if (point.vy == 37 J—
if (z > 200 { if (point.z > @201 {
return 11000; return 11000;
y else 1if (= < 200 + else if (point.z < 3z=0) ¢
return 19; return 19;
} else { } else {
return 56000; return 56000;
i H
I else | } else {
iF e o RO S iF mAdwe - s BEIM j
1 I [ 2l
Benefits

The CodePro AnalytiX similar code analysis helps you find pieces of code that are similar. Similar code
can often be refactored into separate methods so that it can be reused, resulting in a smaller code base
that is easier to test and maintain. Even when the code cannot be refactored, the similar code analysis
can often help you find bugs caused by copying code and making incomplete changes.
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Metrics

Computing Metrics

Goals

In this section, you will learn how to compute metrics for your code. Metrics are another means of
understanding the quality of a code base.

Features

The CodePro AnalytiX metrics facility can provide managers or developers with vital information about
code. Reports can also be exported into an HTML report that can be distributed to project managers,
supervisors or developers.

Steps

1.

In the Package Explorer view, right-click on the CodePro AnalytiX Evaluation project. On the
context-menu, mouse over CodePro Tools to expand the sub-menu and then select Compute
Metrics. This will open a Metrics view which will show the computed metrics (if the view opens but
the metrics do not display, re-select Compute Metrics from the CodePro Tools sub-menu).

In the Metrics view, you'll see the project level computed metrics and those metrics that exceeded
the default threshold will be highlighted with red text. Selecting individual metrics will update the
right-hand frame with additional details or graphs of the selected metric. Click on Abstractness to
see the associated chart.

|33 Metrics 22 o R S-T o0
CodePro Analytix Evaluation at 6/22/09 11:23 AM

Metric Value | #+ Percentages by kind

+| Abstractness 6.6%

+| Average Block Depth 1,10

+| Average Cycdomatic Complexity 1.89

+| Average Lines Of Code Per Method 6.66

+| Average Mumber of Constructors Per ... 0.60

+| Average Number of Fields Per Type 1.46

+| Average Number of Methods Per Type 5.33

+| Average Mumber of Parameters 0.68

+ Comments Ratio 7.2%

+| Efferent Couplings 10

+|Lines of Code 688

+| Mumber of Characters 21,863 &

[ —

Click through the various metrics to see the associated charts and tables in the right-hand frame.

Select the Average Number of Methods Per Type and note that the right-hand frame updates to
show the types by method count. Choose the Minimum and Maximum tab to see the bounds of
this metric.

[ abstrad
B concrete
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5. Inthe left-hand frame, expand the Average Number of Methods Per Type and select the package
com.instantiations.example.money, right-click on the package and select Go Into. This
recalculates the top-level metrics from this specific package level. In the following figure, note
that the left-hand frame updates to reflect these new metrics.

|33 Metrics &2
CodePro Analytix Evaluation at 6/22/09 11:23 AM
Metric Value |
+| Average Number of Constructors Per ... 0.60
+| Average Mumber of Figlds Per Type 1.46
—| Average Mumber of Methods Per Type 5.33
+| com.instantiations. example. account 2.00
+| com.instantiations. example. customer 2.66
+| com.instantiations.example. miscella. .. 3.00
+| com.instantiations. example. pattern 7.00
+| com.instantiations. example. rental 3.00
+| com.instantiations.example, stack 5.00
+| Average Number of Parameters 0.68
+ Comments Ratio

- " 3

7.2%

Types by Method Count | Minimum and Maximum

Type Count

1_ _________________________________________________
-I I I

8 9 i 11 12 13 14 15 16 17
Method Count

6. Click the ‘back arrow’ in the Metrics view to return to the project level metrics, then close the

Metrics view to exit the metrics results.

Benefits

The CodePro AnalytiX metrics tool is valuable in providing information on code, projects and performance.



CodePro AnalytiX Evaluation Guide

Choosing and Creating Metric Sets

Goals

In this section, you will learn how to create a new metric set and how to make it the default metric set. This
is useful, for example, if you are responsible for creating and distributing a metric set representing your
development group’s standards.

Features

Developers use the CodePro AnalytiX Metric facility to configure metrics in a variety of categories
including basics, complexity, dependency, Halstead, inheritance and ratio categories. When developers
select Metrics, the enabled metrics in the default metric set are run and displayed in a table. The individual
metrics may be expanded (drill down) to show the value of that metric for project, package and type. Any
metrics that have exceeded their user-defined thresholds and trigger points are shown in a highlighted
color.

Steps

1. From the CodePro menu, select CodePro > Preferences > Metrics to go to the Metric preferences
then click on the Metric Sets tab. Click the New button and enter a name for your new metric set
(such as Eval Guide Metric Set) and then click OK.

2. Click on the Metrics tab and make sure that the Metric Set pull-down menu is set to the new set
you created. Expand the Dependency group and select Abstractness. Click on the Description
tab to see a detailed calculation of the abstractness metric. After reading the description
de-select Abstractness from the list of metrics. Click on the Efferent Couplings metric, read the
description and check the Parameters tab before de-selecting it.
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& Preferences

i’rtr;;pa Filter text

+ General

+-Ank

=i CodePro
Acknowledgements
Audic
Browsers
Code Coverage
Collaboration
Debug Log
Dependencies
Editors
Histary
Javadoc

Junit

License

Mail

*

T

F

Metrics

Metrics | Matric Sets ] General | Reports ]

Metric Set! ECodePrD Default *

Select the metrics that should be computed;

Find Metric...

+)- [#] Basics
+ Complesxity
=[] bependency

[ Afferent Couplings
[ Distance
[ Efferent Couplings
[ Instability

+- [ Halstead

+- [ Inheritance

Mermary Manitor + Ratia
Mgtrics
Patterns
Startup

Designet

Help

Install{Update

Java

Plug-in Development

FunyDebug

Team

WindowTester

Parameters | Description

o

Select All Deselect Al | Restnregefaults|

Apply

Carcel

3. Check the box next to Halstead metrics and then expand the list. Observe that all of the
subsequent metrics have been selected as well. Click through the selected metrics and read their
associated descriptions and parameters. When you are finished, click the Apply button and then
click OK.

4. Inthe Package Explorer, right-click on the CodePro AnalytiX Evaluation project and select
CodePro Tools and then select Compute Metrics Using... In the Selection Needed dialog box, de-
select CodePro Default and select your custom metric set then click OK.

5. Review the results of your newly computed metrics in the Metrics view before closing the view.

Benefits

Developers can set metrics in a variety of categories letting them customize the tool to match site
requirements.

Metric Reports

Goals

In this section, you will learn how to generate an HTML report containing the results of a metric
computation. This is useful for reporting to management on the status of a project.
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Features

CodePro AnalytiX can display metric information in a variety of formats including various reports, tables,
charts and graphs. Metric results can be captured to the clipboard so that they can be pasted into e-mail
messages, text documents, HTML documents, XML documents or even a spreadsheet application.

Steps
1. Compute metrics on a project in your workspace (e.g. CodePro AnalytiX Evaluation).

2. Inthe Metrics view, right-click on a metric and select Export Results and then select As HTML. In
the dialog box, specify a name and location for your metrics report (such as Eval Guide Metric
Report) and then click OK.
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3. When the export is complete, browse to the file location of your metric report and double-click the
file to open it in a web browser.

= CodePra Metrics for CodePro Analytix Evaluation - Windows Internet Explorer |Z||E|f'5:<\
@\- b4 |E MetricResults.html "| > | K | 3 | P~

File Edit “iew Favorites Tools Help

T,:? @ CodePro Metrics for CodePro Analytix Evaluation

CodePro Metrics for CodePro Analytix Evaluation 1

This document contains the results of running metrics for CodePro Analytix Evaluation at 6/22/09 11:23 AM.

* com.instantiations.example.customer
com.instantistions.example.money
com.instantiations.example.miscellaneous
com.instantiations.example.rental
com.instantiations.example.pattern
com.instantiations.example.stack
CodePro Analvtix Evaluation
com.instantiations.example.account

Global Results Violation Summary
Metric Name Value There were no bounds viclations in the computed metrics.
Abstractness 6.6%

Ayerage Block Depth 1.10
Ayerage Cyclomatic Complexity 1.89
Ayerage Lines Of Code Per Method 6.66
Ayerage Number of Constructors Per Type 0.60
Ayerage Number of Fields Per Type 1.46
Ayerage Number of Methods Per Type 5.33
Ayerage Number of Parameters 0.68
Comments Ratio 7.2%
Efferent Couplings 10
Lines of Code 688
MNumber of Characters 21,863
Number of Comments 50
Number of Constructors 9
Number of Fields 27
MNumber of Lines 1,001
Number of Methods 80
MNumber of Packages 11
Number of Semicolons 286
MNumber of Types 15
Weighted Methods 203

Results for com.instantiations.example.customer [top]
Metric Name Value
Average Number of Parameters 0.50
Average Number of Constructors Per Type 0.33 )

4 My Computer fa - H®100% -

4. Notice that the metric report includes project level metrics at the top of the page and also includes
package-specific metrics for each package in your project. When you finish reviewing your metric
report, close the web browser and return to your IDE.

Benefits

A variety of metric reports can be created in CodePro AnalytiX and metric information can easily be
shared across teams or locations.
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JUnit Test Generation

Generating Test Cases

Goals

In this section, you will learn how to generate JUnit tests for the classes in your projects. Having unit tests
can help you more quickly identify regressions in the functionality of your code.

Features

The CodePro JUnit Test Case Generation facility helps developers automate the creation of
comprehensive JUnit test cases. It does this through a combination of both static code analysis and by
dynamically executing the code to be tested in order to observe the behavior of the code.

Steps

1. Inthe Package Explorer view, right-click on the CodePro Analytix Evaluation project. On the
context-menu, mouse over CodePro Tools to expand the sub-menu and then select Generate
Test Cases. When the test generation has completed, you will see a new project called CodePro
Analytix EvaluationTest in the Package Explorer.

2. From the CodePro menu, expand the Views submenu and select TestCase Oultline.

3. Inthe Package Explorer, expand the CodePro Analytix EvaluationTest project and the src folder,
then expand com.instantiations.example.miscellaneous and double-click the SamplesTest.java file
to open it. Notice in the TestCase Outline view that it updates to reflect the tests in the opened
file.
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4. Inthe TestCase Outline view, expand Abc in the hierarchy and select testAbc_1, (notice that the
editor view jumps to that section), and review the generated test case.

& Java+ - SamplesTest.java - Eclipse SDK

File Edt Source Refactor Mavigate Search Project CodePro Run  Mindow Help
- e/od 00 Biss-|3-0-%-%- sEe- o9 s T e e
o -5 =
14, Package Explorer+ 52 ) =
- & if (fixture == null) ¢ i
=-{= CodePro Analytix Evaluation fixture = new JSemples():
# 8 src } )
-z JRE System Library [jre1.5.0_06] return fixture;
|=| EvalGuideRules. pref ¥
= tpd CodePro Analytix EvaluationTest
g sre A
+ \:b com.instantiations. example * Bun the int abeciint,int) method test.
+ Jg com.instantiations, example.acc *
=8 com.instantiations. example.cus * @yeneratedBy CodePro at 6/26/06 9:29 AHM
= dj com.inskantiations, example.mis W
- [J] BranchingCodeTest.java public void [FESETES
+-|4] MappingCodeTest java throws Exception
+- |J] Point3DTest. java [
£ EI SamplesTest. java int ¥ = 3:
w1 (] Testall java int w = 5'_
#- £ com.instantiations, example.mar int ¥ J.’ - 1 " )
+- 5 com.instantiations. example.pat ., int result = Samples.abaix, ¥):
sy e . // add test code here
£ dil | 2 assertEguals (17, result):
[ TestCase Outing &2 omom Ffail{munverified”);
: ¥
=3 SamplesTest AT
#-pE] Avére pen
=g abel12] ) o
ey * Run the int sheolint,int) wethod test.
# B testabe 2 N
% testabc 7 : # @generatedBy CodePro at 6/26/06 3:29 LM
% B testthe_ 4 : *
+E festabc 5 = public void testlibe_2 ()
F [ festdbc & throws Exception
+- [ remeane 7 {
¥ festtbc B o int x = 5;
4B festabo B int v = 7;
#- [ testabe 10 int result = Samples.abo(X, V)2
| testabe 17 // =add test cods here
# [ testdbe_r2 assertEcualsil9. result): o
+I-ife add[25] b £ 1 >
Writable Smart Insert 46: 26

5. After reviewing the test case, right-click on it in the TestCase Outline view and select Mark
Verified. You can repeat this for all of the generated test cases or move on to the next step.

6. When your tests have been verified, you can run them by right-clicking on TestAll.java in the
Package Explorer (under CodePro Analytix EvaluationTest ~> src ~> com.instantiations.example)
and selecting the Run As sub-menu and then select JUnit Test.

Note: any unverified tests will be marked ‘fail’ in execution until verified.

Benefits

CodePro AnalytiX generates JUnit tests that developers can use to help maintain the highest quality in
their code.
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Generating Factory Classes

Goals

In this section, you will learn how to generate factory classes for testing purposes. Factory classes can be
used to improve the quality of the generated JUnit tests.

Features

CodePro AnalytiX offers a flexible Factory Classes option that lets developers specify how to create
representative instances of a class for use by the JUnit test generator. This feature will generate a factory
class with methods to create the same instances that would normally be produced by the test generator.
You can then customize these methods to return better instances.

Steps

1. Inthe Package Explorer, browse to the Account.java class (in src-
>com.instantiations.example.account).

2. Right-click on the class and from the CodePro Tools sub-menu select Generate Factory Classes.

3. When the generation is complete, the tool will open AccountFactory.java in the Editor view.

& Java+ - AccountFactory.java - Eclipse SDK

File Edit Source Refactor Mavigate Search Project CodePro RBun  Window Help

e e ¢ BWIEC- B-0-G-8- E2HE- & o &avar Gliaa
=
= O[] AccountFactory.java 52 =1
= o package com.instantiations.exawple.account:

= b" CodePro Analytix Evaluation
= src
= dj com.instantiations, example .accour

& Fimport com.instantiations.example.accountc. Account;[]

#-E3 com.instantiations example.stack
+- E%, JRE System Library [jrel.5.0_06]
|=| EvalcuideRules.pref
+ [37‘1 CodePro Analytix EvaluationTest

s %
+ {;Bcum ..examDIE.custo * The class <coderliccountFactory</code> implements static methods that return instanc
#-E3 com.instantiations example.miscell *

+ dj com.instantiations, example money * @genervatedBy CodePro at 6/26/06 9:33 AN

#-E3 com.instantiations example.patter * Bauthor Rob

+ dj com.instantiations, example rental * @rersion $Revision: 1.0 §

i

FEw

* Prevent creation of instances of this class.
%

% @ggeneratedBy CodePro at 6/26/06 9:33 AM

=

private AccountFactory(]

4

}

FEE
* Create an instance of the class {@link Account}.
B
* @generatedBy CodePro at 6/26/06 9:33 AN
=
public static Account createlccount (]
4
return new Account (new Customer ("0123456789", "O123456789™)):
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4. Verify the content of the factory before closing the Editor view.

Benefits

The CodePro AnalytiX JUnit Factory Classes facility provides flexibility and lets developers set options
associated with factory classes.
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Code Coverage Analysis

Verifying Code Coverage

Goals

In this section, you will learn how to compute the coverage of the test cases generated in a previous step.
Code coverage is one indication of how complete the JUnit test cases are. Analyzing the code coverage
can help you identify pieces of code that are not being adequately tested.

Features

Perhaps the most common reason for measuring code coverage is to evaluate the effectiveness of test
code at exercising all possible paths through the code. Using the CodePro AnalytiX Code Coverage facility
lets developers easily run code coverage against a collection of test suites or against a manual test script.
The tool shows code coverage from the project point of view, the package point of view, or the class point
of view. You can even drill down into the individual methods to see exactly which ones are covered or not.
For example, you could configure CodePro to flag anything that falls below 80% coverage and mark it in
red.

Steps

1. Inthe Package Explorer, right-click on the CodePro Analytix Evaluation project and from the
CodePro Tools sub-menu select Instrument Code.

2. Browse to TestAll.java in the CodePro Analytix EvaluationTest project (under src ~>
com.instantiations.example). Right-click on the class and from the Run As sub-menu select JUnit
Test.
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3. After the test execution has completed, the Code Coverage view will open to show the code
coverage results. Browse the results by expanding the packages to see the code coverage of
each class and expanding the classes to see the coverage of individual methods. An example is
shown in the following figure.

.gind § x lﬂz l% T# = ‘j O v T

Details l Histary ]
com.instantiations . example. account {100,0% 3

= com.instantiations, example, customer (94, 7% ) Classes: 12713 Ec g
[1] customer.java (100.0% ) Methods: 50185 0 B
4] CustomerUsage,java (30,2% )
= com.instantiations, example. miscellaneous (77,1% ) Liriess: 2781333 s3.5% |
[3] eranchingCode.java (55.4% ) Blocks: 238 {289 sz
MappingCode. java (88, 2% )
PoINt3D. java (100.0% ) Instructions: 1044 {1230 84.3% EEEENEEREEEEE

4] Samples.java (97.8% )
com.instantiations . exarmple.money (99, 1% )
3] Money java (98.6% )

|_.l_: MoneyBag.java (99,3% )
com.instantiations. example. pattern {100,0%: )
com.instantiations . example. rental (34.4%: )
com.instantiations . example, skack (45, 4% )

1
E}E}E}"' +E}++++E§3+ +E:l

4. Double-clicking on an individual method will automatically take you to that method, as shown
below. The colored bars in the gutter indicate how effective the test execution was on each
specific line.
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& Java+ - CarRental. java - Eclipse SDK !EE
File Edit Source Refactor MNavigate Search Project CodePro Run  Window Help

- o B E e f 0GP EHEG- | @ |- 5 [ o =

f=10 Efy Resource+
ﬁ.Pachage Explorer+ &2 =08 m Samples. java CarRental jawa &4 =08
9 & v|¥ int dayOflleek = today.get (GregorianCalendar.DAY OF WEEX) ; 4|
- - =
- l:JCDdEPr’D Analytix Evaluation - return dayOflleek == GregorianCalendar.SATURDAY
- ’_;?src I— || dayOflileck == GregorianCalendar.SUNDAY:

+ H} com.instantiations, example, account
+ _’E com.instantiakions, example, customer
= :E com.instantiakions, example.miscellaneous
BranchingCode. java
appingCode. java
+ Poink30.java
+ m Samples java
+ _’E com.instantiakions example, money
+ 33 com.instantiations . example. pattern
+--E com.instantiations, example.rental
#- 3 com.instantiations. example.stack
+-Ey RE System Library [jrel.5.0_08]
=l EwalGuideRules,pref

+ f_pd CodePro Analytix EvaluationTest
+ ‘_7‘J com,instantiations,contackmanager

+- %2 ContactManagerHelp

public static CarRental [ =-dl (int driverige, int numPassengers)

CarRental rental = null;
if (driverige >= 25] {
rental = new CarRentall(]:
for (int i = 0; 1 < numPassengers: i++) {
rental.price += (i + 1);
v =
}
if [(isWeekendi()) {
| l.price *= weekendAdius tment:
*
return rental;

5
Ba

[ TestCase Outine £2 . Audit Explorer 5 7 T 0O udic Metrics [BeRE Dependencies | Similar Code 15 1% % E - @ X 5& El - =18

= @ CarRentalTest om.instantiations.example. TestAl
+ s CarRental(} [1] = = CodePro Analytix Evaluation (96,8% ) Details h—";mry]

+ 5 getRental(LI) [30] +- 3 com.instantiations, example. account (100,09 3
+ 5 isWeskend() [5] +-H  com.instantiations, example.customer (34.7%
+ 5t main([Qjava.lang.String;) [2] +-H  com.instantiations. example. miscellaneous (98.5% ) Methods: 11 100.0%
4 B} com.instantistions, example.money (99.5% ) T 718 o5 I
+ -3  com.instantiations, example.pattern (100,0% )
-1} com.instantiations, example.rental (67.2% ) Blocks: 8/7 a5 |
= CarRental java (87.2% ) Instructions: 26 [ 36 7r.ev

=1 @, carkental (87.2% )
©"° carkental (100
P 2

o % isweskend (90.0% )

@ % main (89.7% )
+-H}  com.instantiations, example,stack (90, &% )

e

Benefits

The CodePro AnalytiX Code Coverage facility provides information on which code is being executed. This
information can be used in troubleshooting and is valuable in creating higher quality code and in reducing
QA testing time.

Reporting

Goals

In this section, you will learn how to generate an HTML report containing the results of a single code
coverage analysis. This is useful for reporting to management on the status of a project’s testing effort.

Features

Each time a particular class is measured during code coverage, you can generate a coverage report
showing the results of the coverage.
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Steps

1. Open the Code Coverage view if necessary (from the CodePro menu select Code Coverage on
the Views sub-menu).

Right-click in the Code Coverage view and select Generate HTML Report.
Enter a file name in the Save As dialog and then click Save.

Browse to the saved file location and double-click to open the file in a web browser.

aoa W N

Drill-down into the report to see the package, class, and method levels in the report. Note the
clicking method takes you to the source code for that method in the report. A sample is shown in
the following figure.

{= CodePro Code Coverage for - Windows Internet Explorer |_- ||EI|&‘
@‘\:_/ - |E coverage.html V| 2| X |8 | L=
File Edit View Favorites Tools Help
i:? @ CodePro Code Coverage for
~
CodePro Code Coverage for
This document contains the code coverage results for .
Code Coverage Summary 78.4% coverage Code Statistics 13 classes, 333 executable lines
Line Coverage 78.4% Total Packages 7
Block Coverage 77.2% Total Files 13
Instruction Coverage 76.0% Total Classes 13
Total Executable Lines 333
Classes
com.instantiations.example.account 100.0% coverage
[ Name [Executable Lines|Line Coverage|Block Coverage|Instruction Coverage|
| Account.iava | 5 100%| 100% | 100%|
com.instantiations.example.customer 81.0% coverage
MName Executable Lines | Line Coverage |Block Coverage | Instruction Coverage
Customer.java 10 100% 100% 100%
Customerlsage.java 11 64% 64% 66%
com.instantiations.example.miscellaneous 94.9% coverage
Name Executable Lines | Line Coverage |Block Coverage | Instruction Coverage b
BranchingCode.java 55 98% 98% 98%
MappingCode.java & 100% 100% 100%
Point3D.java 7 100% 100% 100%
Samples.java 50 90% 90% 93%
com.instantiations.example.money 42.2% coverage
Name Executable Lines|Line Coverage |Block Coverage | Instruction Coverage
Money.java 28 34% 27% 33%
MonevBag.iava 73 45% 46% 45%
v
Done “d My Computer ¥3 v H100% -

Benefits

CodePro AnalytiX contains a Code Coverage reporting tool that shows details on code coverage and
historical information.
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Dependency Analyzer

Analyzing Dependencies

Goals

In this section, you will learn how to analyze the dependencies between pieces of code, whether at the
project, package, or type level. This is important for understanding the full effect of changes to one portion
of the code.

Features

Complex software typically includes code that is invoked by or depends on the behavior of other code.
Developers find that it is very time-consuming to find dependencies and determine how the effect of a
change in one area will cause changes in other parts of the system. CodePro AnalytiX contains a
Dependency Analysis facility that that lets developers perform a dependency analysis on one or more
projects or packages.

Using CodePro AnalytiX to locate a dependency helps identify where code errors may occur across
projects, packages or types and helps determine how a change can affect other code. Dependencies are
displayed in a graphical format and color-coding makes it easy to see where circular dependencies exist.

Steps

1. Inthe Package Explorer, expand the CodePro Analytix Evaluation project, right-click on src and
from the CodePro Tools sub-menu select Analyze Dependencies. This will open the
Dependencies view and display the analysis.
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In the Dependencies view, you can arrange the graphical representations of the packages by
clicking and dragging them around the view.

i L bl 010 ewmo - o]

Dependencies (com.instantiations . example.rental, com.instantiations.example.cuskomer, com.instantiations.example, com.instantiations.example.miscellaneous, com.instantiations

| -ﬁ- com.instantiations.example.pattern|

N,
B
-

| 3 com.instantiations.example.miscellaneous

' - —
. IE com.instantistions. example.money |
", -

5, -

»"I 8 com.instantiations.example.accounk

3. Todrill into the dependency analysis, double-click on the highlighted red 1/1 box between

com.instantiations.example.customer and com.instantiations.example.account. This shows the
direct dependencies between the two classes.

Dependencies (com.instantiations. example.rental, com.instantiations.example. customer, com.instantiations.example, com.instantiations. example. miscellaneous, com.,

4. Click the back arrow in the Dependencies view to return to the top-level dependency analysis.
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5. Double-click on the com.instantiations.example.money package to drill into it. This shows an
example of a cyclic dependency. Note that the classes and the interface have bi-directional
dependencies throughout.

& T | QST 8@ ams -0

Benefits

Finding code dependencies is important because it helps developers determine how changes will impact
other portions of the software and helps prevent propagating errors across multiple projects. CodePro
AnalytiX contains a dependency analysis tool that lets developers show dependencies between projects,
packages, or types. The tool reduces time spent in locating dependency errors and helps increase the
quality of code.
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Summary

This Evaluation Guide provides an overview of some of the most commonly used CodePro AnalytiX
features. There are a number of additional CodePro AnalytiX features not covered in this guide. For more
information, browse the documentation included in the product.
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